Heteroconjugate antibodies enhance cell-mediated anti-herpes simplex virus immunity.
Impaired cell-mediated immunity predisposes individuals to severe systemic HSV infections. A potential approach for enhancing antiviral immunity is to alter the specificity of T cells and NK cells so that they become cytotoxic against HSV. We describe here the use of heteroconjugate antibodies to augment the killing of HSV-infected cells. Two different types of heteroconjugate antibodies were used: 1) CD3-specific mAb, covalently linked to HSV-specific mAb (e.g., anti-CD3 x anti-HSV-1 glycoprotein C); 2) FcR-specific mAb linked to HSV-specific mAb (e.g., anti-Fc gamma RIII x anti-HSV-1 glycoprotein D). Whereas freshly isolated, PBL were not cytotoxic against HSV-infected target cells in a 5-h 51Cr-release assay, co-incubation with either heteroconjugate resulted in significant cytotoxicity. In vitro activated PBL (anti-CD3 + IL-2) also became more potent killers of HSV-infected cells in the presence of each heteroconjugate. The specificity of anti-CD3 x anti-HSV-1 and anti-Fc gamma RIII x anti-HSV-1 gD for enhancing T cell and NK cell immunity, respectively, was confirmed by using cloned, homogeneous human T cell and NK cell lines as effectors. Kinetic analysis demonstrated that as soon as the infected cells began to express HSV glycoproteins on their surface they became susceptible to this enhanced killing. Prolonged culture of HSV-infected cells with heteroconjugate antibodies and effector cells also decreased the amount of viral replication that occurred, as measured in a plaque inhibition assay. These results suggest that heteroconjugate antibodies are potent immunotherapeutic tools that enhance anti-HSV immunity.